The ultrasonic velocity, density and viscosity in binary liquid mixture cyclohexane with o-xylene have been determined at different temperatures from 303.15 to 318.15 K over the whole composition range. The data have been utilized to estimate the excess adiabatic compressibility (β E ), excess volumes (V E ), excess intermolecular free length (L f E ), excess internal pressure (π E ) and excess enthalpy (H E ) at the above temperatures. The excess values have been found to be useful in estimating the strength of the interactions in the liquid mixtures. Analysis of these parameters indicates that there are weak interactions among the components of the binary mixtures.
Introduction
Ultrasonic study of liquid and liquid mixtures has gained much importance during the last two decades in assessing the nature of molecular interactions and investigating the physicochemical behaviour of such systems. A survey of literature [1] [2] [3] [4] indicates that excess values of ultrasonic velocity, adiabatic compressibility and molar volume in liquid mixtures are useful in understanding the interactions between the molecules. The adiabatic compressibility deviations are more related with structural effects and packing phenomena. The systematic investigations of these excess properties are therefore of great importance. The present investigation is a study of temperature variation of u, ρ, η, β, molar volume (V), intermolecular free length (L f ), excess adiabatic compressibility (β E ), excess molar volume (V E ), excess intermolecular free length (L f E ), excess internal pressure (π E ) and excess enthalpy (H E ) in cyclohexane + o-xylene.
Experimental
The chemicals were redistilled and purified by the standard methods described 5, 6 . Liquid mixtures of different known compositions were prepared by mixing measured amounts of the pure liquids in cleaned and dried flasks. Ultrasonic velocity was measured by a single crystal variable path interferometer (Mittal, Model F-81) at a frequency of 3 MHz. The accuracy of the velocity measurements is ±5 ms -1 . The densities of pure liquids and liquid mixtures were measured by employing a specific gravity bottle at all the temperatures and weights were taken to an accuracy of ±0.1 mg.
The Viscosities were measured with Ostwald viscometer. The viscometer was calibrated at each temperature using redistilled water. The measurements were made at all the temperatures with the help of thermostat with an accuracy of ±0.1K. Acoustical parameters such as adiabatic compressibility (β), intermolecular free length (L f ), molar volume (Vm), Enthalpy (H) and internal pressure (π) were calculated using standard equations.
Theory
The adiabatic compressibility has been determined by using the experimentally measured ultrasonic velocity (U) and density (ρ) by the following formula 
Internal pressure (Π) is calculated using the formula
The excess properties such as β E , Vm E L f E , H E and π E have been calculated using the equation 
Results and Discussion
The values of u, ρ, η, β, V and L f for the binary system at different temperatures are given in Table 1 . The plots of ultrasonic velocity against mole fraction of o-xylene at different temperatures are shown in Figure 1 . These plots are almost linear with either positive or negative slope indicating the existence of very weak intermolecular attractions in these systems and there is a little deviation from ideal behavior. These forces may be of induced dipole induced dipole type. Excess values of adiabatic compressibility (β E ), molar volume (Vm E ), intermolecular free length (L f E ), Enthalpy (H E ) and internal pressure (π E ) are calculated for the system investigated are presented in Table 2 . The variation of β E with mole fraction of o-xylene at different temperatures of study is shown in Figure 2 . Figure 2 shows the variation of excess adiabatic compressibility with mole fraction of o-xylene. β E shows negative magnitude at lower mole fraction at all temperatures except 303.15 K. However, it becomes positive and of increase nature with increase in mole fraction of o-xylene. The positive excess compressibility suggests the medium is weakly packed. In the lower concentration of o-xylene β E is negative it suggests the medium is highly packed. It may also because of spherical in shape of cyclohexane. Hence at higher mol fraction of o-xylene the packing environment is lost and the system may be having weak interaction. The same is reflected in variation in excess free length Figure 3 .
The variation of V m E with mole fraction of o-xylene at different temperatures of study is shown in Figure. It is observed that the values of V m E are negative at higher temperatures. The values are less at all the temperatures and minimum at x 1 = 0.5742 and maximum at x 1 = 0.7824. The negative values can be visualized as being due to a closer approach of the unlike molecules in the liquid mixtures, this indicating the existence of specific interactions between the liquid components. Since liquids having significantly different molecular sizes are considered, the V m E values show positive deviations at some places and negative at others. This signifies weak interactions.
The variation of H E , π E with mole fraction of o-xylene at different temperatures of study is shown in Figure 5 The excess internal pressure is often discussed in terms of molecular interactions in liquid mixtures. The variation of excess internal pressure is entirely negative similar to the deviation in excess enthalpy and excess viscosity at all temperatures for cyclohexane with o-xylene. The less magnitude of these values suggests that weak interactions present in the system.
Conclusion
There are weak induced dipole-induced dipole interactions in binary mixture containing cyclohexane and o-xylene at temperatures 303.15, 308.15, 313.15 and 318.15 K.
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